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We hypothesize t h a t  dur ing py ro l ys i s  o f  l . j n i t e s ,  the pr imary evo lu t ion  o f  gas occurs 
from l i g n i n - r e l a t e d  residues i n  the coal. 
have been t h e o r e t i c a l l y  modelled by a se t  o f  thermal ly-al lowed p e r i c y c l i c  reac t ions  t h a t  
respec t ive ly  l ead  t o  each o f  methane, carbon monoxide, carbon d iox ide ,  and water products 
from substrates containing l i g n o i d  moiet ies.  
can be exper imental ly examined by py ro l  s i s  o f  a ser ies  o f  methoxy-benzfdes, e.g., 

an iso le  M e O a  , guaiacol M e O a ,  
Experiments over the temperature range 200-500 C i n  batch tubing-bomb reac tors  equipped 
f o r  gas and l i q u i d  product analyses showed t h a t  guaiacol was appreciably more reac t i ve  
than anisole,  f r a c t i o n a l  conversions o f  these substrates a t  420 C and 120 s being res- 
pec t i ve l y  0.083 and 0.0022. 
guaicol disappearance as we l l  as i n  methane gas appearance and y ie lded Arrhenius para- 
meters ( logl0A s-1, E* kcal/mol) = (11.5, 45.8). 
t h a t  methane release from guaiacyl mo ie t ies  occurs by a concerted molecular group- 
t rans fe r  reac t ion .  

L i k e l y  pathways f o r  t h i s  primary gas release 

The model pathways f o r  methane formation 

and iso-eugenol MeO-& . d 

The former py ro l ys i s  was e s s e n t i a l l y  f i r s t  o rder  both i n  

These data accord w i t h  the  hypothesis 
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